Introduction
Sesamum is an east Indian important oilseed crop belongs to family Pedaliaceae and the genus Sesamum. Even though it is grown all over the world for its importance in food, medicine and industries. The crop is highly drought tolerant, grows well in most kind of soils, regions and is well suited to different crop rotations. In reality, sesame is mostly grown under moisture stress with low management input by small holders. Among the oilseed crops, sesame ranks first for having the highest oil content generally varies from 48 to 52 per cent and contains 6355 kcal kg‫¹-‬ energy in seeds (Kumar and Goel, 1994) .
The field experiment was conducted during summer 2014 on sesamum, Sesamum indicum L. with an objective to study the mulches on growth, yield and quality of summer sesamum in relation to weather parameters. The results of the study indicated that all the treatments were significantly influenced. Amongst the treatments, sowing of sesamum on the application of sugarcane trash mulch @ 5 t ha -1 was found significantly superior in plant height (101.47 cm), number of functional leaves plant -1 (92.68), leaf area plant -1 (8.83dm 2 ), plant spread plant -1 (43.19 cm), number of branches plant -1 (6.78), number of capsules plant -1 (58.81), dry matter plant -1 (20.35 g), seed weight plant -1 (4.02 g) and grain yield (886.76 kg ha -1 ), gross monetary returns (70939 Rs.ha -1 ), net monetary returns (33779 Rs.ha -1 ). The study of Correlation coefficient between weather parameters and plant growth contributing characters of summer sesamum are positively significant in all mulches.
crops" by virtue of the excellent quality of oil as used for domestic purpose. It is one of the most important ancient edible crops grown in India next to groundnut and rapeseed-mustard. India is now considered as the basic centre of origin (Rathore, 2005) .
The highest production is in China with higher productivity. India ranks first in area (45 %), production (32 %) and export (40 %) of sesamum in the world. The area under sesamum in India was 18.1 lakh ha with the production of 7.32 lakh tonnes having productivity of 354 kg ha -1 during 2012-13 (Anonymous, 2012) .
Study was designed to see the significance mulches on growth, yield and quality of summer sesamum (Sesamum indicum L.) in relation to weather parameters.
Material and Methods
The field experiment was conducted during summer season of 2014 on sesamum (cv.) "JLT-408" at Experimental Farm of Agril. Meteorology Department, College of Agriculture, Pune, Maharashtra State.
Climatologically the area is under subtropical, semi-arid region and agro climatologically is under plain zone of Maharashtra.
The average annual rainfall is about 714 mm, which gets received mostly during months from June to September (From south-west monsoon). The remaining rainfall receives during period from October to December.
The experiment was laid out in split plot design with three replications. Twelve treatment combinations were formed considering main plot treatments comprise four planting layouts and three sub-plot treatments of mulches. The details are listed below.
Main plot treatments (layouts)
P 1 :Ridges and furrow at 45 x 10 cm 2 P 2 :Ridges and furrow at 30 x 15 cm 2 P 3 :Flat bed at 45 x 10 cm 2 P 4 :Flat bed at 30 x 15 cm 2
Sub plot treatments (mulches)
M 1 :No mulch M 2 :Soybean straw mulch @ 5 t ha -1 M 3 :Sugarcane trash mulch @ 5 t ha -1 Thinning and gap filling was done on 14 DAS to achieve the required plant population. The observations were recorded 14 days interval from 28 DAS to 84 DAS and at harvest. Five sample plants of sesamum from each treatment plot were selected at random and labeled for biometric observations. The observations like plant height (cm), number of functional leaves plant -1 , leaf area (dm 2 ) plant -1 , plant spread (cm) plant-1, number of branches plant -1 , number of capsules plant -1 and dry matter (g) plant -1 were recorded. The crop was harvested separately as per the treatment when the leaves and stem were turned yellow, processed and the seed yield was recorded.
The weather elements play an important role in success or failure of the crop. The weather requirement varies differently in the different phenophase and hence the study of individual weather element prevailed during different phenopheses was conducted by studying the degree of association between seed yield and total biomass versus weather elements. The weather elements considered canopy temperature ( 0 C), growing degree days, photosynthetically active radiation and albedo (%) were included in this study. The correlation coefficients for each treatment were estimated through Pearsmans correlation techniques.
Data were analyzed using standard analysis of variance (ANOVA) technique and means were separated using least significant difference comparisons.
Results and Discusion

Growth characters
Plant height (cm)
Among the mulch treatments, the maximum plant height (101.47 cm) was recorded with application of sugarcane trash mulch @ 5 t ha -1 (Table 1 ). This may be due to better conservation and efficient use of moisture for plant under sugarcane trash mulch than soybean straw and no mulch. There results are in confirmative with Pawar et al., (2008) and Sonawane (2007) .
Number of functional leaves plant -1
The mean numbers of functional leaves plant -1 were significantly affected by different mulches. The highest numbers of functional leaves plant -1 were observed in sugarcane trash mulch (92.68) as compared to no mulch and soybean straw mulch (Table 1) . Similar results were reported by Pawar et al., (2008) and Sonawane (2007) .
Leaf area palnt -1 (dm 2 )
Application of different mulches showed significant effect on leaf area plant -1 . The maximum leaf area (8.83 dm 2 ) plant -1 was recorded with application of sugarcane trash mulch @ 5 t ha -1 as compared to no mulch and soybean straw mulch ( Table 1) .
Number of branches plant -1
Numbers of branches plant -1 were significantly influenced by different planting layouts at all the growth stages. The maximum number of branches plant -1 (6.75) which was found significantly. The number of branches plant -1 were significantly affected by different mulching.
The maximum number of branches plant -1 were observed in of sugarcane trash mulch @ 5 t ha -1 (6.78), which is due to better conservation and efficient use of moisture in plant for physiological processes while increasing the simpodial branches of plant and it was found significantly superior to rest of the mulch treatments (Table 1) .
Similar findings were reported by Pawar et al., (2008) , Sonawane (2007) and Yadav and Patil (2009) .
plant spread plant -1 (cm)
There were significant differences in plant spread due to different mulches from 28 days onwards up to harvest (Table 1) .
Among the different mulches, the maximum plant spread (44.35 cm) at harvest was recorded at harvest with the application of sugarcane trash mulch @ 5 t ha -1 and it was found significantly superior to rest of the mulch treatments.
Dry matter plant -1 (g)
The mean dry matter accumulation plant -1 of sesamum was differed significantly due to different mulches (Table 1) . The dry matter accumulation in the treatment of sugarcane trash mulch @ 5 t ha -1 was found significantly more at all the crop stages up to at harvest (20.35 g) but it was at par with 28 DAS
Number of capsules plant -1
Application of different mulches showed significant effect on number of capsules plant -1 . The maximum number of capsules plant -1 (58.81) were obtained with application of sugarcane trash mulch @ 5 t ha -1 and was found significantly superior to rest of the mulch treatments during all growth stages (Table 1) .
This might be due to better conservation and efficient use of moisture in plant for physiological processes while increasing the number of capsules of sesamum. Similar findings were also noted in Anonymous (1997) .
Yield contributing characters
Seed weight plant -1 (g)
The seed yield plant -1 was significantly affected by mulches. The maximum seed yield plant -1 (4.02 g) was obtained with application of sugarcane trash mulch @ 5 t ha -1 , which was significantly superior to rest of the mulch treatments (Table 1) . Due to better conservation and efficient use of moisture in plant for physiological process while increasing the number of capsules, number of branches plant -1 with sugarcane trash mulch might be mulching the resulted in increased seed yield plant -1 .Similar findings were also reported by Pawar et al., (2008) .
Weight of straw plant -1 (g)
The mean straw yield plant -1 of sesamum was significantly affected by mulches. The application of sugarcane trash mulch @ 5 t ha -1 showed favorably higher straw yield plant -1 . Significantly more straw yield plant -1 was obtained with application of sugarcane trash mulch @ 5 t ha -1 (12.84 g) as compared to no mulch and soybean straw ( Table 2) .
Test weight (g)
Yield
Grain yield (kg ha -1 )
The seed yield of sesamum was significantly affected by different mulches. The highest seed yield (886.76 Kg ha -1 ) was obtained in sugarcane trash mulch @ 5 t ha -1 which was found significantly superior to than other mulch treatments (Table 2) .
This might be due to better conservation and efficient use of moisture in plant, while recorded optimum temperature prevailed during flowering resulted in low flower drop and higher fruit setting and is free from pest and disease attack during summer season.
Similar findings were also reported by Anisuzzaman et al., (2009 ), Pawar et al., (2008 , Katmale (2000) and Ghosh et al., (1997) .
Straw yield (kg ha -1 )
The straw yield was significantly affected by different mulches. The highest straw yield (1574.57 Kg ha -1 ), (Table 2) was obtained in with sugarcane trash mulch @ 5 t ha -1 . It was found significantly superior to rest of the mulch treatments.
Harvest index (%)
The harvest index of summer sesamum was found differed significantly due to different mulches ( Table 2 ). The maximum harvest index (36.00 %) was noticed with the application of sugarcane trash mulch @ 5 t ha -1 than other mulches Gross monetary returns were significantly affected by different mulch (Table 3) . treatments. Maximum gross monetary returns (Rs 70939 ha -1 ) were obtained with the application of sugarcane trash mulch @ 5 t ha -1 which was superior over rest of the mulch treatments.
Net monetary returns (Rs. ha -1 )
Net monetary returns were significantly affected by different mulch treatments (Table  3) . Maximum net monetary returns (Rs. 33779 ha -1 ) were obtained when the mulching was done with sugarcane trash mulch @ 5 t ha -1 and it was found significantly superior over the rest of the mulch treatments. Similar findings were reported by Shinde and Firake (1998) .
Cost of cultivation
Under different mulch treatments the cost of cultivation (Rs. 43980 ha -1 ) was higher with the no mulch treatment as compared to rest of the treatment (Table 3) .
Benefit: Cost ratio
Under different mulch treatments, the benefit: cost ratio was higher with the application of sugarcane trash mulch @ 5 t ha -1 i.e. (1.90) as compared with the soybean straw mulch (1.71) and no mulch (1.38), (Table 3 ) Similar results were reported by Sutagundi (2000) and Shinde et al., (1998) . The maximum gross and net monetary returns under ridges and furrows at 45 x 10 cm 2 with sugarcane trash mulch @ 5 t ha -1 finally showed the higher B : C ratio.
Correlation study
Correlation coefficient between weather parameters and plant growth contributing characters of summer sesamum
Plant height (cm)
Maximum temperature has been positively correlated with plant height in respect of all the treatments. However, it is indicating that increase in maximum temperature increased plant height (Table 4 ). Minimum temperature has been positively correlated with plant height in respect of all the treatments. However, it was indicated that increase in minimum temperature increased plant height and vice-versa. RH-I was found significantly negative correlated with plant height in respect of all the treatments. However, it was indicated that decrease in RH-I increased plant height.
RH-II was significantly positive correlated with plant height in respect of all the treatments. However, it was indicated that increase in RH-II increased plant height and vice-versa (Table 4 ). Bright sunshine hours have been negatively correlated with plant height in respect of all the treatments. However, it is indicating that decrease in Bright sunshine hours increased plant height and vice-versa (Table 4 ). Canopy temperature has been positively correlated with plant height in respect of all the treatments. However, it was indicated that increase in canopy temperature increased plant height or vice-versa
Number of functional leaves plant -1
Minimum temperature, RH-I, bright sunshine hours and canopy temperature were positively correlated with number of functional leaves in respect of all the treatments. However, it is indicating that increase in minimum temperature, RH-II, and canopy temperature increased number of functional leaves and vice-versa except maximum temperature,RH-I, and BSS were found negatively correlated with number of leaves in all the treatments (Table 4 ).
Leaf area plant -1
Both maximum and minimum temperature, RH-II and canopy temperature were positively correlated with leaf area in respect of all the treatments. However, it was indicated that increase in maximum temperature, minimum temperature, RH-II and canopy temperature increased the leaf area and vice-versa. Except RH-I and bright sunshine hours was negatively correlated with number of leaf area in respect of all the treatments ( Table 5) .
Number of branches plant -1
Minimum temperature, RH-II and canopy temperature were found positively correlated with number of branches in respect of all the treatments. However, it was indicated that increase in minimum temperature, RH-I, and canopy temperature increased number of branches or vice-versa (Table 5) .
Maximum temperature, RH-I and bright sunshine hours were found negatively correlated with number of branches in respect of all the treatments. However, it was indicated that decrease maximum temperature and bright sunshine hours increased number of branches or vice-versa (Table 5) .
Plant spread (cm) plant -1
Minimum temperature, RH-II, bright sunshine hours and canopy temperature were positively correlated with plant spread in respect of all the treatments. However, it was indicated that increase of minimum temperature, RH-II and canopy temperature increased plant spread and vice-versa (Table 5) .
Number of capsules plant -1
Maximum temperature, minimum temperature, RH-II and canopy temperature were positively correlated with number of capsules in respect of all the treatments. However, it was indicating that increase maximum temperature, minimum temperature, RH-II and canopy temperature increased number of capsules and vice-versa (Table 6) .
RH I and bright sunshine hours was negatively correlated with number of capsules in respect of all the treatments. However, it was indicated that decrease RH-I and bright sunshine hours increased number of capsules or vice-versa (Table 6) .
Dry matter plant -1 (g)
Minimum temperature, RH-II, bright sunshine hours and canopy temperature were positively correlated with dry matter production in respect of all the treatments. However, it was indicated that increase in minimum temperature, RH-II and canopy temperature increased dry matter and vice-versa (Table 6) . Maximum temperature and RH-I was negatively correlated with dry matter production in respect of all the treatments.
However, it is indicating that decrease of maximum temperature and bright sunshine hours increased dry matter or vice-versa (Table 6 ).
